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" The MAILING DATE of this communication appears on the c ver sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply wWhin the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply wilt, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )^ Responsive to communication(s) filed on 22 January 2003 . 
2a)\3 This action is FINAL. 2b)^ This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1-6 and 18-29 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) ^ Claim(s) 1-6 and 18-29 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)n accepted or bO objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
1 1 )n The proposed drawing correction filed on is: a)D approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)D All b)n Some * 0)0 None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 11 9(e) (to a provisional application). 

a) D The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 

Attachment(s) 

1) ^ Notice of References Cited (PTO-892) 4) □ Inten^iew Summary (PTO-413) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-152) 

3) n Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ Other: 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent In the United 
States. 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Sauzade (US 
4,878,152). Sauzade is directed to a process of forming a heat sink mounting for a 
printed circuit board comprising a plurality of graphite sheets, wherein the particles of 
the graphite sheets (define graphene layers) are highly oriented in the plane of said 
graphite sheet (Column 2, Lines 56-64). 

3. Claims 1-6, 18-22, 25-27, and 29 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Tzeng (US 6,482,520, newly cited). The applied reference has a 
common assignee with the instant application. Based upon the earlier effective U.S. 
filing date of the reference, it constitutes prior art under 35 U.S.C. 102(e). This rejection 
under 35 U.S.C. 102(e) might be overcome either by a showing under 37 CFR 1.132 
that any invention disclosed but not claimed in the reference was derived from the 
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inventor of this application and is thus not the invention "by another," or by an 
appropriate showing under 37 CFR 1.131. 

Tzeng discloses a process of forming a thermal interface or a heat sink for an 
electronic component comprising laminating a plurality of flexible graphite sheets, 
wherein said graphite sheets have a high degree of orientation (directionally aligned) 
based on the applied compression (i.e. roll pressing) [Column 3, Lines 1-15 and Column 
4, Lines 1-9]. 

Regarding claims 3, 4, 21 , 22, and 27, the individual graphite sheets are formed 
by compressing or compacting expanded/exfoliated graphite particles prior to the 
formation of a laminated article. The thus formed graphite sheets are then superposed 
upon one another to form a unitary article and subsequently laminated (i.e. heat and 
pressure) [Column 10, Lines 7-10] 

With respect to claims 5, 6, 19-22, Tzeng discloses that the degree of anisotropy 
increases upon roll pressing (calendaring) of the sheet material to increased density 
(Column 4, Lines 28-30). 

Regarding claims 18-22, 25-27, and 29, Tzeng discloses a common method of 
forming the flexible, graphite sheets comprising intercalating natural, graphite flakes 
(Column 6, Lines 3-51). 

Claim Rejections - 35 (JSC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was nnade to a person having ordinary skill in the art to which said subject nnatter pertains. 
Patentability shall not be negatived by the manner in which the invention was made, 

5. Claims 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tzeng. As previously set forth, Tzeng is directed to a process of forming a heat 
sink composed of a plurality of flexible, graphite sheets, wherein the planes of each 
graphite sheet (graphene layers) are highly oriented as a result of the applied pressure. 
In describing the applied pressure, Tzeng suggests that the expanded/exfoliated 
graphite particles are compressed or compacted, for example by roll pressing (Column 
4, Lines 1-9 and Lines 45-47). While the reference fails to expressly describe the use of 
a die press or movable platen, these techniques represent well known and conventional 
"compacting" means and one of ordinary skill in the art at the invention would have 
readily appreciated the use of either technique in the process of Tzeng, especially in 
view of the general description by Tzeng noted above. In addition, the roll pressing or 
calendaring of Tzeng is only exemplary and suitable compression or compacting would 
equally be obtained by a conventional die press or movable platen, there being no 
evidence of unexpected results to establish a criticality for either of these techniques. 

6. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tzeng in 
view of Mercuri (US 5,902,762, newly cited). Tzeng is applied in the same manner as 
set forth in Paragraph 3 and 5 above. In describing the laminating of the individual 
graphite sheets, Tzeng suggests that a pressure sensitive adhesive can be used 
(Column 7, Lines 1-14). The reference, however, fails to suggest that the individual 
graphite sheets can be resin impregnated. Mercuri, though, is similarly directed to the 
use of flexible graphite sheets due to their desirable heat transfer properties, wherein 
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the.sealability of said graphite sheets is improved by resin-impregnating said sheets 
(Column 2, Lines 1-16). In particular, Mercuri recognizes that the anisotropy of said 
flexible, graphite sheets allows the resin to flow readily within the sheet in a direction 
that is transverse to planes of the graphite particles. As such, one of ordinary skill in the 
art at the time of the invention would have readily appreciated applying resin to the 
individual graphite sheets of Tzeng, in view of Mercuri, for the benefits detailed above, 
particularly the improvement in sealability/heat transfer properties. 
7. Claims 2-6, 18-27, and 29 are rejected under 35 U.S.C. 103(a) as being . 
unpatentable over Sauzade in view of Shane (US 3,404,061 ). As set forth above, 
Sauzade discloses a process of forming a heat sink for a printed circuit board 
comprising joining a plurality of graphite sheets. While the reference is completely silent 
with respect to the specific method in which said graphite sheets are produced, one of 
ordinary skill in the art at the time of the invention would have readily appreciated the 
techniques of the claimed invention (starting materials, pressure application, 
intercalation/exfoliation) as they represent the well known method by which graphite 
sheets are commonly formed, as shown for example by Shane. Shane discloses a 
method of forming a graphite sheet comprising the steps of intercalating natural, 
graphite flakes, expansion/exfoliation of the intercalated flakes, and compressing or 
compacted the expanded graphite flakes (Column 3, Line 63 - Column 4, Line 74). As 
such, it would have been obvious to one of ordinary skill to form the graphite sheets of 
Sauzade in a manner consistent with that of the claimed invention in view of Shane 
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since the claimed method is extensively associated with the manufacture of graphite 
sheets, as further detailed below. 

Regarding claims 2-6, as stated above, the individual graphite sheets are initially 
compressed or compacted prior to being formed into a laminate (Column 4, Lines 50- 
53). Upon be superimposed upon one another, a further amount of heat and pressure 
would be applied to form the laminated article of Sauzade. Additionally, Shane 
recognizes that the degree of anisotropy increases upon compressing or compacting 
the sheet material to increased density (Column 4, Lines 60-70). 

With respect to claims 18-27 and 29, as previously stated, Shane evidences the 
well known method of forming graphite sheets comprising intercalating natural, graphite 
flakes, expanding/exfoliating said flakes, and compressing or compacting the exfoliated 
particles. In describing the compression or compacting step, Shane provides an 
exemplary embodiment in which a pair of superposed rolls (analogous to calendaring) 
are used (Column 5, Lines 70-75). While the reference fails to expressly describe the 
use of a die press or movable platen to achieve said compression or compacting, these 
techniques represent well known and conventional "compacting" means and one of 
ordinary skill in the art at the invention would have readily appreciated the use of either 
technique in the process of Sauzade, especially in view of the general description by 
Sauzade noted above. In addition, the roll pressing or calendaring of Sauzade is only 
exemplary and suitable compression or compacting would equally be obtained by a 
conventional die press or movable platen, there being no evidence of unexpected 
results to establish a criticality for either of these techniques. 
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8. - Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sauzade 
in view of Mercuri (US 5,902,762, newly cited). Sauzade is applied in the same manner 
as set forth in Paragraph 2 and 7 above. The reference, however, fails to suggest that 
the individual graphite sheets can be resin impregnated. Mercuri, though, is similarly 
directed to the use of flexible graphite sheets due to their desirable heat transfer 
properties, wherein the sealability of said graphite sheets is improved by resin- 
impregnating said sheets (Column 2, Lines 1-16). In particular, Mercuri recognizes that 
the anisotropy of said flexible, graphite sheets allows the resin to flow readily within the 
sheet in a direction that is transverse to planes of the graphite particles. As such, one 
of ordinary skill in the art at the time of the invention would have readily appreciated 
applying resin to the individual graphite sheets of Sauzade, in view of Mercuri, for the 
benefits detailed above, particularly the improvement in sealability/heat transfer 
properties. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1-6 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Schreffer (US 6,400,570) discloses a process of forming a heat 
sink assembly for an electronic component comprising a plurality of graphite sheets with 
a filler resin. In this instance, the plural sheets of graphite are pressed into a composite 
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laminate (Colunnn 3, Lines 29-33). Colombier (US 5.100,737) teaches a mutli-layer heat 
transfer assembly comprising at least one layer of expanded recompressed graphite. 
1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin R Fischer whose telephone number is (703) 
605-4397. The examiner can normally be reached on M-F (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Ball can be reached on (703) 308-2058. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9310 
for regular communications and (703) 872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0661. 




Supervisory Ratenl Emnmr 
Technotogy Center 1700 




March 10, 2003 



